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(54) INTERRUPT PROCESSING SYSTEM AND INTERRUPT PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the load of timer resetting processing due to an 
interval timer interrupt event by providing a timer designation table having information 
showing a timer counter performing updation next. 

SOLUTION: A timer processing means 102 is used at the time of performing processing 
execution of an interval timer interrupt event 1 13, The timer processing means 102 consists 
of a timer selecting means which selects a timer to be processed in interval timer interrupt 
processing, plural timers which decrement timer values corresponding to respective timers in 
every processing and a timer designation table 103 which designates a timer to be next 
processed. The table 103 generates a cyclic integer (i) for dispatch processing. When an 
interval timer interrupt occurs, the main processing part of this system enters timer interrupt 
processing and the processing of only one timer selected according to the integer (i) is 
performed. 
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' NOTICES 



Japan Patent Office is not responsible for any 
daxuages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely 

2. **♦* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ~ — — — _ 

[Claim 1] The system which is characterized by providing the following and which receives both a timer interrupt and the usual interruption 
1 wo or more timer counters which count the number of times of a receptionist of a timer interrupt The timer specification table which has the 
intormation which shows the timer counter which next updates among two or more aforementioned timer counters, The information which the 
aforementioned timer specification table has at the time of a timer-interrupt receptionist is referred to. A selection means to choose the timer 
counter which next updates among two or more aforementioned timer counters, A change means to add change of the value beforehand set to 
the value of the aforementioned tuner counter chosen by the aforementioned selection means, A processing means to perform interruDtion 
processing performed at the time of the time-out of the aforementioned timer counter when the value of the aforementioned counter which the 
aforementioned timer counter changed by the aforementioned change means has fulfills a predetermined value, An updating means to update 
to the mformation which shows a timer counter which is different from the aforementioned timer counter in the aforementioned timer 
specification table. 

[Claim 2] Each of two or more aforementioned timer counters is an interruption processing system according to claim 1 which possesses 
further the mitial value defined beforehand and a means to change the value of the aforementioned timer counter into the aforementioned 
initial value corresponding to the aforementioned timer counter at the time of the aforementioned processing means end 
[Claim 3] a means each of two or more aforementioned timer counters possesses further the processing sequence defined beforehand and 
change Ihe aforementioned tuner specification table into the information which shows the next timer counter of the aforementioned timer 
counter by which the aforementioned updating means was processed by the aforementioned processing means with reference to each 
aforementioned processing sequence of two or more aforementioned timer counters which it has - a shell - an interruption processins svstem 
according to claim 1 or 2 k k 5 aj^^^ciii 

[Claim 4] The system which is characterized by providing the following and which receives both a timer interrupt and the usual interruption 
the timer specification table which has the information which shows the timer counter which next updates among two or more timer counters at 
the time of a timer-mterrupt receptionist - referring to - the above - the selection step which chooses the timer counter which next updates 
1 he processing step which performs in the interruption processing performed at the time of the time-out of the aforementioned timer counter 
when the value of the aforementioned timer counter changed by the change step which adds change of the value beforehand set to the value of 
the atorementioned timer counter chosen by the aforementioned selection step, and the aforementioned change step fulfills a predetermined 
value, and the updating step update the timer counter differ the aforementioned timer specification table with the aforementioned timer counter 
to the shown mformation. 

[Claim 5] The interruption art according to claim 4 which possesses further the step which gives the initial value beforehand set to each of two 
or more aforementioned timer counters, and the step which changes the value of the aforementioned timer counter into the aforementioned 
initial value corresponding to the time of the aforementioned processing step end. 

[Claim 6] the step which changes the aforementioned timer specification table into the information which possesses ftirther the step which 
gives the processmg sequence beforehand set to each of two or more aforementioned timer counters, and shows the next timer counter of the 
aforementioned timer counter by which the aforementioned updating step was processed by the aforementioned processing step with reference 
to each aforementioned processmg sequence of two or more aforementioned timer counters - a shell an interruption art according to claim 4 

[Claim 7] In the system which receives both a timer interrupt and the usual interruption The step which secures beforehand two or more timer 
counters which count the number of times of a receptionist of a timer interrupt, The step which secures beforehand the timer specification table 
which has the information which shows the timer counter which next updates among two or more aforementioned timer counters, The 
infonnation which the aforementioned timer specification table has at the time of a timer-interrupt receptionist is referred to. The'selection step 
which chooses the tuner counter which next updates among two or more aforementioned timer counters, The change step which adds change 
of die value beforehand set to die value of die aforementioned timer counter chosen by the aforementioned selection step, The processing step 
which performs mtemiption processing performed at the time of the time-out of the aforementioned timer counter when the value of the 
aforementioned timer counter changed by die aforementioned change step fulfills a predetermined value, The record medium which recorded 
die program which performs the updating step updated to die information which shows a timer which is different fi-om the aforementioned 
timer counter in die aforementioned timer specification table. 

[Claim 8] The record medium according to claim 7 which recorded further die program which performs die step which gives the initial value 
beforehand set to each of two or more aforementioned timer counters, and die initialization step which initializes the value of die 
aforementioned timer counter to die aforementioned inidal value corresponding to die time of die aforementioned processing step end. 
[Claim 9] The step which gives die processing sequence beforehand set to each of two or more aforementioned timer counters is provided 
furdier. die aforementioned updating step The step which changes die aforementioned timer specification table into die information which 
shows die tuner counter which hits widi reference to each aforementioned processing sequence of two or more aforementioned timer counters 
in sequence next to the aforementioned timer counter processed by die aforementioned processing step, since ~ the record medium according 
to claim 7 or 8 which recorded die program which performs the becoming step 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] this invention relates to the system which can mitigate the load of the timer-interrupt 
arocessmg by the interval timer interruption event about an interruption processing system in the processing program (it is hereafter called 
"inclusion software") which uses two or more soft timers simultaneously esDeciallv. 
[0002] 

[Description of the Prior Art] Conventionally, generally the weak point of the processor which receives two or more interrupt requests 
containmg an interval tmier mterruption event is generating of the situation where two or more interrupt requests which require a real-time 
operation occur frequently smiultaneously. of course, although there are some which have been designed to go into a standby state when there 
is a notice that the mterrupt request concerned does not have receptionist ** depending on the job which emitted the interruption event 
depending on a job, a thing with the character which surely needs interruption of real time also exists 

[0003] Then, when designing inclusion software, it was one of the most important elements the time which each interruption processing takes 
and to take the total mto consideration. Also in the method which is carrying out batch processing of the reconfiguration of the various timers' 
which the time-out has produced by periodic interruption processing here, for example When the job which should be processed by this 
mterruption is a job which may require a long time (for example, when inclusion software is using two or more timers simultaneously) The 
need of fully taking mto consideration also about the total of the processing time which reconfiguration of a timer when all or some of two or 
more above-mentioned timers carry out a time-out simultaneously takes arises. 

[0004] JP,7-2 1 9784, A has the invention [ conduct / retroactivity investigation of the technology belonging to this field / from the past patent 
application ] an "mterrupt control method" The control section which controls an interval timer interruption event and the usual interruption 
event this invention If the 1st interval timer interruption event occurs while processing in the processor which afready receives one interrupt 
request and processes an mterrupt request If this is memorized to the receptionist book, and it always continues asserting an interrupt request to 
the above-mentioned processor and the 2nd [ further ] interval timer interruption event occurs in the meantime The technology which notifies 
that this event is in a receptionist impossible state is indicated to the processor which generated this event 
[0005] 

[Probleni(s) to be Solved by the Invention] However, since the processing time of a processor increases sharply depending on a situation in the 
case of the system which needs many tuners for the aforementioned reason, the number of the timers which can be processed simultaneously 
will be restricted. Then, settmg processing of a timer was performed efficiently and the system and method of an energize sake are needed for 
the maximum in the capacity of a processor. 

[0006] The system which processes two or more interruption events (411-413) summarized by OR logical circuit (402) consists of systems 
which generally have an interruption processing means as shown in drawing 4 , i.e., one processor, (401) considering not leaking, and 
incorporatmg and processing an interruption event as a premise, no matter each interruption event may occur to what timing, however a 
system with mterruption mode of processing as shown in drawing 5 - that is In the system accompanied by the timer processing (502) which 
controls two or more timers (503-506) in one interval timer mterruption event (413) When some timers are carrying out the time-out 
sunultaneously, in order to overlook other interruption events (41 1,412) which those reconfiguration might take the long processing time to 
and were generated m this processing time, there was a trouble that this could not be incorporated. 

[0007] Moreover, it is the timing which processing of the 1st interval timer interruption event has not completed depending on the case The 
processmg which the interval timer interruption event of the 2nd henceforth may occur, may be in a standby state, and is made by the interval 
timer interruption event Since it is included, not only the reconfiguration of a timer that carried out [ above-mentioned ] the time-out but 
processmg which needs a new setup of the timer from the present time, i.e., the interruption processing which does not allow delay 
Conventionally, even if generating of the above-mentioned standby state often caused an obstacle, it was one of the difficult technical 
problems of solution. 

[0008] What only the situation where an interrupt request with the need of processing on real time receives influence by the interrupt request 
without the need effacing devising this invention and not necessarily processmg on real time should be avoided for as minimum was 
examined. 

[0009] Then, about the processing which an interrupt request without the need of not necessarily processing on real time needs, shortening of 
the processing time was considered, the processing time in one interrupt request was shortened, and the method which distributes the load of 
the part to two or more interrupt requests was examined. 

[0010] The interval timer interruption event to reconfigure the above-mentioned timer which carried out the time-out as an interrupt request 
used as the object which should adopt such a method was extracted. 

[001 1] In addition, the technology currently indicated by above-mentioned JP,7-2 19784, A does not solve in essence the above-mentioned 

trouble produced at the time of simultaneous fi^quent occurrence of a real-time interrupt request. It is because it is forced the standby state 

about the interrupt request of the 2nd henceforth generated during one certain processing of an interrupt request. 

[0012] this invention is made in view of the trouble in the above conventional interruption mode of processing, and aims at offering the 

interruption processing system which can mitigate the load of the timer reconfiguration processing by the interval timer interruption event of 

inclusion software. 

[0013] 

[Means for Solving the Problem] In the system which receives both a timer interrupt and the usual interruption according to this invention in 
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order to solve the above-mentioned technical problem Two or more timer counters which count the number of times of a receDtiom\t nf ^ f \rr.^ 



counters, The information which a timer specification table has at the time of a timer-interrupt receptionist is referred to A selection mean<ftn 
choose the timer counter which next updates among two or more timer counters, A change means to add change of the value beforehand set tn 
the value of the timer counter chosen by the selection means, A processing means to perform interruption processing performed at the timrnf 



the time-out of a timer counter when the value of the counter which the timer counter changed by the change meanslhas fulfills a 
predetermined value, The interruption processing distributed system which consists of an updating means to update to the information which 
shows a tuner counter which is different from a timer counter in a timer specification table is offered. 

[0014] Moreover, m the above-mentioned interruption processing distributed system, each of two or more timer counters can provide further 
tiie initial value defined beforehand and a means to change the value of a timer counter into the initial value corresponding to a timer counter at 
the time of a processing means end. ^ v^uumci ai 

[00 1 5] Furtfiermore, in the above-mentioned interruption processing distributed system, each of two or more timer counters possesses further 
the processmg sequence defined beforehand, and the above-mentioned updating means may be constituted by means to change a timer 
specification table mto the mformation which shows the next timer counter of the timer counter processed by the processing means with 
reference to each processing sequence of two or more timer counters which it has. ' 
[0016] In the system which otherwise receives both a timer interrupt and the usual interruption The timer specification table which has the 
mfonnation which shows the timer counter which next updates among two or more timer counters at the time of a tuner-interrupt receptionist 
is referred to. Next, the change step which adds change of the value beforehand set to the value of the timer counter chosen by the selection 
step which chooses the timer counter which updates, and the selection step, The processing step which performs interruption processing 
performed at the time of the tune-out of a timer counter when the value of a timer counter changed by the change step fulfills a predetermined 
value, The interruption processing distribution method which consists of an updating step updated to the information which shows a timer 
counter which is different from a timer counter in a timer specification table is offered. 

[0017] Moreover, in the above-mentioned interruption processing distribution method, it is possible to provide further the step which gives the 
initial value beforehand set to each of two or more timer counters, and the step which changes the value of a timer counter into the initial value 
corresponding to the time of the above-mentioned processing step end. 

[0018] Furthermore, in the above-mentioned interruption processing distribution method, the step which gives the processing sequence 
beforehand set to each of two or more timer counters is provided further, and the above-mentioned updating step may be constituted by the 
step which changes a timer specification table into the information which shows the next timer counter of the timer counter processed by the 
processing step with reference to each processing sequence of two or more timer counters. 

[0019] In the system which furthermore receives both a timer interrupt and the usual interruption otherwise The step which secures beforehand 
two or more timer counters which count the number of times of a receptionist of a timer interrupt, The step which secures beforehand the timer 
specification table which has the information which shows the tuner counter which next updates among two or more timer counters The 
information which a timer specification table has at the time of a timer-interrupt receptionist is referred to. The selection step which'chooses 
the timer counter which next updates among two or more timer counters, The change step which adds change of the value beforehand set to the 
value of the timer counter chosen by the selection step, The processing step which performs interruption processing performed at the time of 
the time-out of a timer counter when the value of a timer counter changed by the change step fulfills a predetermined value, The record 
medium which recorded the program which performs the updating step updated to the information which shows a timer which is diflferent from 
a tuner counter m a timer specification table is offered. 

[0020] Moreover, in the above-mentioned record medium, it is possible to record fiirther the program which performs the step which gives the 
initial value beforehand set to each of two or more timer counters, and the initialization step which initializes the value of a timer counter to the 
initial value corresponding to the time of the above-mentioned processing step end. 

[0021] The step which gives the processing sequence beforehand set to each of two or more timer counters in the above-mentioned record 
medium is provided fiirther. fiirthermore, the above-mentioned updating step You may be the composition which recorded the program which 
performs the step which consists of a step which changes a timer specification table into the information which shows the timer counter which 
hits m sequence next to the timer counter processed by the processing step with reference to each processing sequence of two or more timer 
counters. 

[0022] Hereafter, an operation of this invention is explained. Interruption mode of processing of the processing program concerning this 
invention is the method which is one interruption and always performs timer management processing by the interruption processing in the 
inclusion software which uses two or more soft timers simultaneously only to one timer. 

[0023] TTiat is, in interruption mode of processing of the processing program concerning this invention, as the flow chart of drawing 3 shows 

mterruption processing operation, it has avoided that consider as the composition which processes only one timer and two or more timers by 

the same interval timer interruption carry out a time-out simultaneously in 1 time of an interval timer interruption event. 

[0024] Though natural, you may diink that the interval of the above-mentioned interval timer interruption is made into a short period rather 

than the conventional method. 

[0025] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with reference to a drawing. 

[0026] (Form of the 1st operation) Drawing 1 is the schematic diagram of the hard composition of the interruption processing system 

concerning the form of operation ot me 1st ot this invention. 

[0027] It is constituted by the selection section (106) which chooses two or more interruption events (111-1 13), and the processing statement 
part (101) which performs processing execution of this interruption event chosen by the selection section (106). Moreover, in a processing 
statement part (101), a timer processing means (102) has a timer processing table (103), including a timer processing means (102). This timer 
processing means (102) is used at the time of processing execution of an interval timer interruption event (113). Moreover, it is possible to read 
a program from a record medium (105) through a device (104), and the processing statement part (101) has the fiinction to perform the read 
program. 

[0028] DiBwing 2 is a flow chart which shows operation of the interruption processing system concerning the form of operation of the 1st of 
this invention. Drawing 2 (a) shows the flow chart of the main processing (231) which performs the main control of a system performed in a 
processing statement part (101). It interrupts and drawing 2 (b) shows the flow chart of the interruption processing 1 (201) corresponding to 
the event 1(111) inputted into the processing statement part (101). It interrupts and drawing 2 (c) shows the flow chart of the interruption 
processing 2 (21 1) corresponding to the event 2(112) inputted into the processing statement part (101). Drawing 2 (d) shows the flow chart of 
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*e timeMnternipt processing (221) corresponding to the interval timer interruption event's (113) inputted into the processing statement part 

[0029] Drawing 3 is a flow chart which shows operation of the timer optional feature in the timer processing means (102) of the interruption 
processmg system concerning the form of operation of the 1st of this invention. The timer processing means (102) shown in drawine 3 consists 
of timer specification tables (103) which specify the timer I which carries out the decrement of the timer value correspondin g to eachl imer to 
a timer selection means (302) to choose the timer which should be processed by the interval timer interruption processing concerned for everv 
processing - Timer n (303-306), and the timer which should be processed by the degree. ' 
[0030] According to this example, the software which performs processing shown in the flow chart shown by drawing 2 and drawing 3 is 
offered. However, there is no need of not necessarily carrying out the implementation of this portion as software, and it may cany out a n 
implementation as hardware. 

[003 1] One example of the composition by this example is shown below. In drawing 1 , two or more interruption events (111-113) which start 
processing are summarized by the selection section (106) which consists of an UK logical circuit, and are inputted into the processing 
statement part (101) which has a processor. Such a system is controlled by operation generally shown with a flow chart as shown in drawing 2 
(a) - (d). Drawing 2 (a) The system in which operation shown with the flow chart of - (d) is shown consists of the main processing ( 231) which 
performs tfte mam control of a system, interruption processing 1 (201) corresponding to the interruption event 1(111), interruption processing 
2 (21 1) corresponding to the interruption event 2 (1 12), and timer-interrupt processing (221) corresponding to the interval timer interruption 
event (113). 

[0032] The block diagram showing operation of the timer optional feature in the timer processing section shown in drawing 3 is constituted by 
the timer specification part (3 1 1) become from the timer 1 which carries out the decrement of the timer value corresponamg to each to a timer 
selection means (302) perform dispatch processing which chooses the timer which should be processed by the interval timer interruption 
concerned, for every processing - a timer n (303-306), and the timer specification table (103) which generates the cyclic integer i for dispatch 
processing. 

0033] In addition, the art of the dispatch processing performed by the timer selection means (302) may choose a timer 1 - Timer n (303-306) 
)y the result which decoded the above-mentioned integer i. 

0034] Furthermore, it is also possible to install the pointer which points out the entry of this table, to carry out the number of ** of the 
above-mentioned integer i to this pointer, and to add a table origin and to make it by this the method which calls Timer i with reference to the 
contents of the entry of this table corresponding to the above-mentioned integer i instead of storing the routine address of the above-mentioned 
timer 1 - Timer n in each entry of a table, respectively, and using the above-mentioned dispatch processing. 

[0035] Next, with reference to drawing 1 , and 2 and 3, the one following example explains operation of interruption mode of processing 
concerning the form of this operation. 

[0036] Use of a timer of the main processing section (231) of a system sets the timer value corresponding to a desired timer. If interval timer 
interruption occurs here, timer-interrupt processing will be started and the timer processing section (222) will be called. In the timer processing 
section (222), processing of only one timer chosen by the value of the above-mentioned cyclic integer i is performed. 
[0037] A timer 1 - Timer n (303-306) check the timer value of a timer 1 - Timer n (303-306), respectively, and if they are not 0, they will 
perform decrement processing. Moreover, if there is a result which carried out the decrement by 0, a time-out will be returned to main 
processing. Next, the value of Integer i is updated by the timer specification part (3 1 1), a timer specification table (103) is changed, and 
timer-interrupt processing is ended. A timer specification part (311) changes cyclically the value of i used for dispatch processing in the range 
of the integer to 1-n, and stores the value of the i in a timer specification table (103). 

[0038] A concrete example of operation is shown below. Now, main processing of a system presupposes that 9 was set to the timer value over 
a timer 1 (303). Then, if interval timer interruption occurs 2 n times, in the timer processing section (222), a timer 1 will be processed twice 
and a timer value will be set to 7. When main processing sets 7 to the timer value of a timer 2 (304) here, both timer values of a timer 1 and a 
timer 2 will be called 7. interval timer interruption ~ 5 moren time - if the timer value of a timer 3 (305) is set to 2 when it generates, a timer 
value will be set to 2 by a timer 1 (303), a timer 2 (304), and the timer 3 (305) to a bird clapper 

[0039] Then, if interval timer interruption occurs once [ n+], the timer value of a timer 1 (303) will be set to 0, and a time-out will be returned 
to main processing. Similarly, by n+3 interval timer interruption, a timer 2 (304) is returned to main processing twice [ n+], and a timer 3 (305) 
returns a time-out. Before starting the processing in which a timer 2 (304) carries out a time-out supposing the interruption event 1(111) 
occurs when a timer 1 (303) carries out a time-out, interruption processing 1 (201) is performed. 

[0040] In addition, if the algorithm of the timer selection corresponding to generating of the interval timer interruption event of interruption 
mode of processing concerning this invention is generalized It counts from a processing start point in time about n timers in a processor, 
generating of the n-th interval timer interruption event Choose arbitrary one from the tinier of these n individuals, and about one timer with the 
n aforementioned arbitrary timers This timer is counted from the time of being inmiediately after choosing the timer concerned, and it becomes 
the algorithm which repeats generating of the n-th aforementioned interval timer interruption event as an opportunity, and chooses it exactly. 
[0041] It counts from a processing start point in time, namely, generating of the n-th interval timer interruption event There is only a limit that 
n timers are chosen without duplication. Original, The sequence of the selection is arbitrary, so, it counts from a processing start point in time, 
and there is nothing with regards to interruption mode of processing concerning this invention, and the sequence of the timer selection to 
generating of the n-th interval timer interruption event can also be determined in consideration of other design factors on processing. 
[0042] In addition, the selection without duplication means that the timer chosen at once is excepted from the following candidate for selection 
in the above-mentioned explanation. 

[0043] (Gestalt of the 2nd operation) The composition and operation of interruption mode of processing concerning the gestalt of operation of 
the 2nd of this invention are the same as interruption mode of processing concerning the gestalt of operation of the 1st of this invention. 
However, although the processing object as which interruption mode-of-processing **** concerning the gestalt of the 1st operation of the 
above is chosen by generating of one interval timer interruption event was limited to one timer, in interruption mode of processing concerning 
the gestalt of the 2nd operation, the above-mentioned processing object by which selection is carried out becomes m timer groups (m<n) 
constituted by two or more timers. 

[0044] Sequential processing of the timer belonging to one with such an arbitrary timer group is altogether carried out by generating of the 
above-mentioned interruption event. That is, inside the batch which processes such a timer group, composition as shown in drawing 5 is 
constructed by the timer belonging to this timer group, and the total processing time which processing of all the timers belonging to tnis timer 
group moreover takes is estimated beforehand. 

[0045] By the conventional interruption mode of processing which was processing all the timers at once by generating of one interval timer 
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interruption event, as above-mentioned Then, although generating of this interruption event has not been mostly recognized when it is the 
worst case of which an mterruption event besides the above will be canceled before completing reconfiguration processing of all timers 
finishing / a time-out ] even if other interruption events occurred at this time According to interruption mode of processing concemine this 
mvention, the time when other concurrence interruption events should be maintained Since the processing time required for one timer or the 
total processing time [ finishmg / an estimate / beforehand ] of a specific timer group is shortened, it is possible not to leak and to recoenize 
generating of an interruption event besides the above. ctugiiiisc 
[0046] 

[Effect of the Invention] The 1st effect of the interruption processing system concerning this invention is abolishing the state two or more 
tuners' carrying out a time-out simultaneously. " ui mui c 

[0047] Moreover, the 2nd effect of the interruption processing system concerning this invention is that it is possible to press down the overload 
ot the tuner-mterrupt processing which takes place when the time-out of two or more timers laps. 

[0048] Furthermore, the 3rd effect of the interruption processing system concerning this invention is that it is possible to press down 
competition with other interruption to the minimum with a bird clapper. 
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DESCRIPTION OF DRAWINGS " ~ 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of hardware showing the operating environment of the whole system which adopted interruption mode of 
processmg concerning the gestalt of operation of this invention. 

[Drawing 2] It is the flow chart which shows operation of the whole system which adopted interruption mode of processing concerning the 
gestalt ot operation of this invention. ^ 
[Drawing 3] It is the flow chart which shows operation of the timer optional feature in the timer processing section of interruption mode of 
processmg concerning the gestalt of operation of this invention. 

[Drawing 4] It is die block diagram of hardware showing the operating environment of the whole system which adopted interruption mode of 
processmg Dy the Prior art. 

[Drawing 5] It is the flow chart which shows operation of the timer optional feature in the timer processing section of interruption mode of 
processmg by the Prior art. 
[Description of Notations] 

101 Processing Statement Part 

102 Timer Processing Means 

103 Timer Specification Table 

104 Device 

105 Record Medium 

106 Selection Section 

1 1 1 Interruption Event 1 

1 1 2 Interruption Event 2 

1 13 Interval Timer Interruption Event 
201 Interruption Processing 1 

2 1 1 Interruption Processing 2 
221 Timer-Interrupt Processing 
231 Main Processing 

302 Timer Selection Means 

303 Timer 1 

304 Timer 2 

305 Timer 3 

306 Timer N 

3 1 1 Timer Specification Part 

401 Processor 

402 OR Logical Circuit 

41 1 Interruption Event 1 

4 12 interruption Event 2 

413 Interval Timer Interruption Event 

502 Timer Processing 

503 Timer 1 

504 Timer 2 

505 Tuner 3 

506 Timer N 
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y9mthA'^y-^<nmm'm.mtzLtzmz. ^ 
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d^liZ3im^no^^'?^^y:!^mtKtmiRmb. 

m^z^i^^ibw^mcri^mi mmmt . 
^t^tm:^ y^<mm&mmfz itzmz , ms. 

[iil*«2] mwmL<n9A-^i]'^y-9(r)^'i\t^ 

mmm-wmi^\zmt^ yy(7ym:m%i^ 
A ^:^-^y^\znmhmimmz^^'th^^t . 
5: ? ^> icmiit* mm i liz^am o wmi^xi- 
A, 

WiMWi<r)^A'^fi'^y'^(7)^^(r):^^mwm}m 

^wiLx. mi^^mzi-^xm^-^ixfzmi^A 
imm4] ^A'7mm:^tm^<7)m'0j2^i:mz 

^imi'rii^XTMZii\>^X . 
^A-^WlOQ^^miz. WmSA'7ij'^y'9<r>o% 
'^^'^^^o^A^ii^yf^TVit'm^^-^h^A 

m3mxr-jr\zi^xm(.^iirzmit^A^ii^y 

^(omtm^mmfzifzmz. mt^^-^ii^y^ff) 



[^^5] 'f>mwmL<r>9A'^-h'^y9<r)iifi:t\z 

mm^xT-^yrmn\zmL9A'^f)^y-9<rmkn 
i $ t:>i>zMmim^m4: izsm<^\rAi^>mim. 
i^tifzmsmt:^iix7- «y rS' $ /i> izMm i . 

LX. m&mxTyrizi:^x^^tit:mM9-(-? 

:^^y9m<^9A'?:^^y'9i^-t'm\.zm.9 A-? 
t-t^^xmmA tfz\i5{z%m<r>mr^^^iim. 
^nmh:/XTMzh\^x. 

^A'?mrih^<^^m.i:ii^yVti>mL(ry9A'7 

:^^yi^i^ih>mutlxy-yrk. 

mim^(^i^-('7:^^y9(7)ohmzW.^iffo^-(^ 

Wi^xT-^yrkzj^-iX'm.^titzmt^A'^fi'^y 
9 A A7'> vn\,z^hiihm'o'ihji.m.^^om^'f 

h9A^^5F:tm\iz-mthwS[y^Tyrt. 
^mthruyvJ^^nmuzmm/ii, 
imms] =^mwm(^9>{'7jj^y9<^^^\iz 
m>f>tLrzwmkH-z.ixT'vrt. 

^i-hmMmizwm.-thmwk^T -y , 

{mim9\ fmmL<^9A'7:ti^y9<r>^^iiz^)sb 
^t:>titi9mmi^x.hXT'/r^zh\,z^mL. 

mSMW<r)9A '7ij^y9<r>^^ <7)MlS!!yiliB^^ #k 

tT, mismxTvr\zx-^xm!^'^fitz-m.9 A-^ 
■h*7y9<nrmm'^zhfzhSA'^ij^y9^^-t'mi 

^it,tz\t2,\,zwmwimm. 
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immmmm 

[0001] 
[0002] 

mmri2.i^wmmmzmtivm<Dmx'h h . 

^f&. Wl'O'QA-^Kyv^^Uzi/^zfl.zX-iXii. 3 

^wm<zxhK<WLmiix\^h{><r>hhhi)K v-'a 

:/tJ;oT{i. LTi ';7;l^:?>f AcOilJOa^^^'£• 
[0 0 03] ffl^ji^^y^hoigfj-^^raji^ 
tit>, m^m^ih^mf.zmti^'^. 

5r. miii. mmmmr^^mizi-,x~mmi 
x\,^iij^izi5\^xi>. mirn^izx-^xmrnt^^ 

mm. m^ji.^vyhm^(^:^^'?mmzm 
mix^^i^mm. ±imm(^^^^<^-kx. mi 
< tt-a5*\ mmzi^^AT^ h uzm-^^zm^ 
-?(rmWiZ>,zm' I fm^c^ h -9mzo\ t 

t T i3 < t h , 

[0004] z(r)'m\izmfhw^^mi(rym^m-' 
i^mRmm-i t . #^¥7 - 2 1 9 7 s 4-f ^igtz 

^ h i: SrS(]ffll-t I. $ijfflia5*i, mz 1 IcOlfl D 3i;^i^S 

si^mifxmrjii^m^^>mtirv-t yvizx 
?^>(<yhifim.i-ib. ztLt:^mmizmix 

i^-olMra-ty-tliZMlX^lzmrjLPf-m^i 
rif-ht^ft. C<7)S(::Htc:2lHl@c7)-Y>':?-A';P:J' 

■<'?m*)ji^^<yhii^-rit. m^^yh^:m. 
itirn-t-z^tzmx. u^Kyhii^mi'TT^m 
mtzt,hzbi:mm-mmm:^tix\,^i. 

[0005] 



[0006] 04 (C^t cfc a ^rfj "9 jL^mL^ 

Slrj^-;)i^;<,f A. -t^i5*>. 1 0(^rp-fc -y-if ( 4 0 
1 ) X\ ORHamiiS (4 02) fcJ:-5Tii:A6^>^if.: 

^cosijoai^^^>'h (4 1 1--4 1 3) ii'^mth 

9^^yyTm.Lx{>. m^'iL?i.^Kyv^mfj:<, 
m'iLA.xm-ti:itm^b Lxm^^tixu^. 
u»t. m5\,z^i^o^j:mTh^^-n^^^i^x 

tM,. t^xhib. -r><n^y'^-j<,)Vi^4^'^\^jk?*-A 
"^yV (4 13)TSSt(0^'fV (50 3-5 06) ^ 

mmh9^'?>m (502) ^m'yxrJ^xn. 
^wi. ^tn^(mm.^\,z^\^mmf^^mLxLto 

'<yh (4 11. 412) i:mtXltoi::ibiz. Z 

[0007]^!^^. :^-^tcJ:-?r{i. im<D-(y:^- 

^ i.y^x\ 2iiigtil^<7)>f y^'-A'yur?^ -?|iJoa;^t 
^<yVi:^m.LX^immt^j:h^hm . Ay '9 

[0008] *f|Hj5-3|^sfciiL. 'i^-f Li u r^i. 
[0009] -ecT. '^-fiho T}V-9A Mz>fmth 

[ 0 0 1 0 ] f a Ltzl5^i:imt^%fiMLt^j:hm'0 
[O0 1I]5r*5. ±ieO«$i5T7-21 9 784-^1^ 

mmmiz±t^±mmmA^^mi,zm^th 

Lfz 2 IllgJ.miOlll OiiAg^fcOl^T 
[0012] *^B«{4. JJLhcOJ: a'5ft^<7)SilOE;?^jJ!i 
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[00 13] 

mSi^tifzi^>( '7^^y:^<omiz^ib^i^hixtim<rm. 

A-^fj^y-^mthii^y^mmmmtz uz 

i^^:. 9A'7:fi'^y9(r)-^AM.r'^Ymz^htim^ 
^{^^'^y-^bmtph^A'?:^ ■^y-^ii^-fm.'.zWSi 

wmt. >m^m:in<,z9A-?:^^y-!^<^m^'^A 
-^ti^y-^mm-t^wmi.zmi'ft^'^ki:^ t,\>z 

[0 0 15] i.mnmrih^f-^m'itw.'yp^TJ^ 

timmi^t>\,zmt. imim^mi. m.(r> 

m^mzXnxm^^ixfz^A'7ii^y^m.<r)^A-7 
i]^y'^^7ictt^m,zsA'7n%T-jr)v^^th^ 

[ooi6]fl!5fcii, i'A-^m'Oii^bmnm^ji^ 
-^mz^nmh'yXTMz}i\\x. ^^f-eiiioa^^s 

amz. mm(Of-('?;^^yi?cr>oh<!f:izjmiindi^ 
^7.rvrt. m<7.T-/r\,zi,nXmmixtz^ A-^ 

i]^y'^<7)mz=f>h'^}i^Mzmmi.^nth^^x 

fvrt. ^:^Tyri,zX-jX^$tifz^A'7:fi'y 

y^<^mm^mimfzit:mz. ^^-^t^^y^a^^ 

^A^ii^y9i^tm^zmt^'SM:^Tyrtii^ 

[ 0 0 1 7 ] . mm r^^9mm[}mzii\\ 
X. ^mwy^A'^A^y-!^<^^^<,z%^hixtzW^ 

A '^ii'^y-^mmmhmmz^wfhXT -yr 



i^h\.z^mh^tm^x'hh. 
[ 0 0 1 8 1 $ HKmr^^m'ffWcm^zii 

t^-C. Wi<^^A'?^^y^(r>^^t,zf)!h^}i^t:>iifz^ 

r-yTtt, WL<^9A'7:^^y'^€0^^(r)^m^i^^^ 
W.LX. ^XT'yr\zii-^xm.^firzi' ■i'^:t}^y 
^<^m9A^^^y9i^tmi,z^A'?f^T-'/ 
;l-$-^t S '/ 7- 1 {3 J; -7 fix i i V \ 
[00 19] $<i>(Cffi{c. :$^A-?Wl*)iL^tm^<7)Wl^ 
7iA^Mz^imift'yX7-Mzi5\i^X. ^'f^SiJOii 
^(D^nmWi:^^ y hthWcco^A -^ij^y^^^ 
>mm-hx^-vrb^ m».(^^A^>!t'yy^^d*><$: 

izmrfrd^A-?:f}^yi^i:^tmmt:^^li^A^ 
X. Wi<7)^A-7^^y^(^di^mzlSMi:no^A'? 

A^yy-^^mmtimmz'fyrt. m^RXT^/rizx 

^^iitz^A '7/j'^y-}^<7)mm^mimtz itzm 
iiz^ ^A •^A'yy^ffi^-f AT^hmznhtiim'o^^ 

^A'7:^'yyi^tm^j:i,9A'?i:7^'r^l,zWM-thW. 

[0 0 20] tfz. ±mmmmmz}5^^x . 
<^^A'^:^'^y-^<7)^^\.z'mhtitz-m{m.^:^-ihy^ 

mmmtiwmizmitt&mntxTvT}! , 
ru^yM, i $ ^izum-h z b mmx'h 

I. 

[00 21] ±timmmwizii\,^x . m.cr> 

fA-^i]^ y^ff)^^ iz^tb^if) hiifz^mim^-^t 
lXT-yri^f>tzM^l. ±Mi<^WSiy^T'yrii. m 

y^Tyri,zX-:>X^^ixtz^A'?/j^y'^<7)^A(7)mj¥^ 
^zhfzh^A^:^^y'S>i:^t'^mz-?A'7i^^^-Zf 
/I'^r^t S XT ^y 7* t *»^>5rS >y r ^Hff-t I) 7" 

^^yj^nmhtzmm-h-^xhiiw 

[ 0 0 2 2 ] WT, :^¥im<mmimm-ti> . ^mmz 

\'^A'^^'m\,zmi'thm?i^^^vyY\,zmhm 
i^Mmszi^h^A^f^mm^. \mm^ik7).x. 

%\,z \^<r)^A -^Mzn ixco^'if ^ :^rj^ t ^-5 TV ^1, , 

[0023] -f^t)*). ^%miz%i,!imr^:/y^<o 
pirjhmmij^x'ii. 03(070-^^- h-cfj^jii 
i^fsmm^mtx 0 iz. 1 HiO'f y^-j^fu^A-^m 
*)ih^A^yhx. i-^<7)^-f-?<7)^ifm-fm&b 
I. n-<r>A y'^-)^)v^ ^•7m^^k?)-x'mi<7)^A^ 

m^\iZ9AJ^7'^Y-th^b^:mmLX\^h. 
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[0024] m^j:ifih. y9-f'^)V9^^m^ 

[0025] 

[0026] (ig 1 (Tymmmm.) m i tj. *%Bgoii 

{ooii^mLtm^jh^^KvY ( 1 1 1-1 1 
3 ) ^^^-ri.sji?gi5 ( 1 0 6 ) i:. mm doe) 

ommm ( i o d \.zi,->xm^^iih. tfz. ^ 
a^gp (10 1) it^^'?9m^f^ (1 0 2 ) ^-i- 

tfz. 9^^>m^n (10 2) li^-^ v^asr- 

1 0 3 ) i^th. ^oy^^-^m.^n. ( 1 0 

2) -f y:?-MOi^:J''fvfjoji^^'^yh ( 1 1 

3) ^0^!^II^Tl«(^fflc^^^lS. S/::, T^N'>f;?. ( l 0 

4 ) ^^LTiS^«f!{c (10 5) t^(>ru^yl.^m?i- 

m:i tt^mr^hK). mmu ( i o i ) m<m 

m.tiitirx3^=,i.^mithmi^^Lx\.^h. 
[ 0 0 2 8 ] la 2 i (^^mmm^zm 

112 ( a ) {i^aaHtfa (10 1) \,Zi5\^X'^hil 

hi/Xrm^mm^^'i:<>{yfm (231) co7a 

-f-A'-h^-^-r, H2 (b) (ijtftanffgp (10 1) 

^A:^$ii^c8iJ'33i;^^^'<y M (111) (.znmtfi 

m^jL^m^i ( 20 1 ) c7)7o-^-^-h^^-r. la 

2(c) (i^S^ffgp (101) ^Kti^iltim*)Ti>?^ 

h 2 ( 1 1 2 ) t^^:t)Et;tsijoji;?^5aa2 ( 2 1 
1 ) (Tj^o-^-t'-hSr^-ro 112 ( d ) 

(10 1) ^A^)$nJt'<>-:J'WN>:5'^vSi|'3)i^?t'f 

'<.>'K (1 \3) <7i\,znmLfz^4'm^'ih^m. (2 

2 1 ) c7)7n-t^-hJ^-r, 
[ 0 0 2 9 ] la 3 JS. *||BB(0^ 1 (c^i, 

m^jLih-ifmi^x^2^mA v^aa^s ( 1 0 2 ) 

^. 03{C^$^l-&^''f'7«!ia^S5 (1 0 2) tt. §g 

-^^mm-hs^ ^m^^m. ( 3 0 2 ) i: . ^ti^ti<7) 
^^'7\,znmuz-s'^^mkm.mzf9 v^y hti> 

^>fVl-:?>fTn (303-306) d^iZfUM^ 
3) "Cffi^SnTV^?,, 

[00 30] *||Jfe^tJ:|,t. S2, m3lzi:^xm 

$tii 7o-f-^r - h iZ7rs^tLi>m^mfth y 7 h 

■f Li y 7 h-^xTi: LT^ ym^yr-vay-ri. 

'ij§<i»<. Lx^yrv^yT-'^3yixi> 



[0031] OTt3*IIJ£fi»J^ij; 1 mi:^t. 

(1 1 1-1 1 3) (i, oRmmmi}^^^j:mm 

(106) i,ZX':>Xttib^ti. 7"n-fe.y-9-$-:g-^|,ja 

a^gSdol) lzA:»]$tiTV>l.. icoj:d=5:i/X 
rA{i. -JS(:, 02 ( a ) - ( d ) (c^-TJ: 3^70 

(a) - (d) c7)7D-f-\'-ht:'^$:hl.i!)#^S^-t 
i^XrJ^li^ i^X^rJ^^co^mmfid^^ y>im ( 2 3 
1 ) MOa^^'^yM (111) (cmt^fJO 

jL^mi (201) i:. sd'^ai^^^f'Oha (11 

2 ) lznBLtim*)ol7i-!m2 ( 2 1 1 ) >f y;?- 

A>:?^Tiijoj2^^'<yb (113) iznmiti^-1 

-?W\m^m (221) 

ioo3 2]m3i>z^.t^^'?mmzmh:^^^m 
m*)Thi^xmm-^hiK^:^^'?^mm-i'f^xj^-y 

i-m^'if 0 tJ'^ vSiR^g ( 3 0 2 ) . ^tl^tiiz 

~:?^vn (303—306) i;, f -f xy^■>/^^!Mffl 
^ U 7 ^'^Sil i i^tl^^ Vj§gT-7^;P 
(10 3) *>^>^l.iS'^ vjg^^ (311) xm^^fl 

[0033] ^fc. :5'-Y-73i«?¥g(3 02) i^j:r)-C 

n (303-306) &SlRtTiJ:l\ 

[0034] $<i>tC. ±l£0^-f7l-:5'^Tn(7);l/- 

mi. ±m0T^xj^yi-imi:m-tiith*)iz. m 

r--f)\'(r)x.y h y - ^m-if^A y9 ^WlW. L . ±iBS 
^ LT . ±iB^ i \,znmt^W<T'-^)V<D:y^y h U - 

[0035] <^{dll, 2, 3^#B3fC.*^iO 

[0036] i^XTrA<7)^'fy5PIIS (23 1 ) ifi^f^ 

-^^imtht. mm<^^^'7i.znmtt'^^'7m^^ 

■thb^A'^mrTi^mi'.zxr). ^^'7'mu(22 
2 ) *«i?ixaj$iis. 94 -^mm ( 2 2 2 > tjs. ± 

[0037] ^-fvi-^^vn (30 3-3 06) {i 
-efl-r^l.:^'fvi-;}'>fvn ( 3 0 3-3 0 6 ) <^):?'f 

0. T^^u^yhU^^mA^ot-^riitf^^y^ii 
m.\,zni94M.r^v^mf, <!K.iiz. mLi<7m.^94 
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VjISa (311) TmiX^>(^^T-'/)l { 1 

0 3) e^L. i'^-7W\ri2^m^mti. 

(3 1 1 ) T'^^^^°7^MTOc^^ffltl) 

1 COMS- . 1 — n t T'«7)^c7)|iH-C-1?-'f ^ U -y ^ 

^^"ix^ ( i o 3 ) tc-ec^ i <nm 
[0038] mwM'mkmz5rcf ^ ^y^^i. 

(^^^y5!iS*^^-f-7i (3 03) (i*t-ri>^'f'7<ttc 

Oa;?k*«2n|l|^1-Si:, :?>f?^!ffla5 (222) {C 
t5l^T. ^>fvilJ2IlIj!!ia§ilT^'^Vffi{i7tC^r 

^Z.X^Ay'm)f9A'72 (304) 
tc7Sr-b>yh-r^t. :J''f-?li::?'f-7 2<7):?^-?<aJi 

a^*«Stl5n0f64Uvrmc, rJ'-f V3 ( 30 5 ) O 
^-f^ffi*^2tl-t7h$il^fc. \ (303) . 

^^'72 (304) . ^J'-fVS (305) fcti'-fTii 
*''2fc=5r-l)<Ii:lC'5rl>. 

[ 0 0 3 9 ] j^V^T'f yrJ'-y-v;!^:?^ 'e|iJOa;%*>'n + 
llsl^4tl.i:^^vi (303) iO^'>fvit*iOi:5r 

^(^2 (304) (in + 2I51. ^^V3 (305)(in 
+ 3 (sito-f y ^-AVU^ ^ ^fij y^lMl:^ 
'fAT'^hS-ji-t. :?-fVl (303) Ifi^AKT^Y 
Lfimz. fJOa^'f <yh 1 (111) *<^t^i: 
•r^i:. i$'-f-72 (304) ^^r^^AT'^htSJftat: 
AI.B?lcSiJ03i^3!aai (201) 
C 0 0 4 0 ] ^rfc . 0 ji^5i^:^co^ 

[00411 t=3:i5*>, mWm^lP^WtX. nUI 

±<m<r>mwmi^^ix^M-ti:it h'^mxh 
[ 0 0 4 2 ] ^tj. ±mmx\ mm(m^m^t 



[0043] {m2(omi&mm) ^mm2a)m 

B 1 mmmmmim'o&^mij^t m tx-h 
^ . fi L . ±ieco^ 1 c^mmcommiz^m <o ii^^^iia 

yh<r>m.izx-yxmiR^tLmw!iM^it. im^^ 
-^m^^iix^^tz^K m2ff)mmmmmm*)jL 

:?^vtcJ:oTlifig$ix§mffl (m<n) tO^'fvSfi: 

[0044]:: (^id^r^^ vPi7)ffS<^-ofcE-f -S 
±ieofJOa^^'^yhco^{^J:oT. ^ 

a-ri.j(fta#fi[c^i*igi5tii. is^^vpicsts;?^^ 
u^^'?mizmti-kx<r>^^'7(o>mtzwtih 

[0045] ±iet7)i:i30. Hico^ y^-VN'/l^:?'-^^ 
W]i:^^<yhcr>^±X\ :kX(7)i'^-7<^^t:—& 

iz^-yx^^timmmi^mij^xii. mm\'^ 
X. mm^Miz. fl!jc7)sijDa^-f'^yh*>mLT 

^^j^T'>hmco^x<o^-('?(7)n^^>>mi^7 
tmiz^ ±sm<7)m^ji^^ Kyhmm^tix it 
om^^-x<7)%^i,zii. m\r)T^^^^yh<D^i 

i.'^^^^ji, im(^^^-?^zsw^j:^m^^. xim 

m^tix\>^i<ox. ±ieflfe<7)fijoa^^'<.yb<^^^ 
m'S: < ig^s n t mmxs> h . 

[0046] 

\.mi(m^\ wmz^im'o^^mm^x^2^(r>% 
xmmt. w^(r>9A'^if'nn\,z^Ah.T'^y'th^ 

[0 0 47] tti. :^mmmTiimm'^xv'A 

[0048]$ h\,z. i^^mz^hm'iLTm^^xT 
mmmmmm 

101 ] ^wwmmmz^hmr^'mm^ 
mmxhh. 

m2\im9iommm^z^hm'ik^^-m,^ 
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[05 1 8£3lW)S»(Cj:SfJ9ji^«ra:«F^O:5''f 

101 ^aaiififias 

102 ^-(^9m^^ 

103 ^^7fg^T~:^/u 

104 T^UX 

105 le^m 

106 

111 m*)&i^^^yhi 

112 |iJoa;^^^yh2 

113 'f >'^-A>^^TiJo^>f'^yh 
201 gijoa^^iiiai 

211 Sii0a*5Pi2 



22 1 ^>f'7H0a^5!Ul 

231 ^-fy*!^ 

30 2 ^^-^mm^ii 

303 :?^V1 

304 ^^72 

305 ^^^3 

306 rJ'^Vn 
311 9^-7^^^ 
40 1 rn-fe>y1^ 
402 0Rffeai3S& 

411 m'OjL^^Kyhl 

412 fj02:^>f'<>-h2 

4 13 VrJ'-AyWr?^ v§iJi9Ji;!;i^/^y f 

502 ^J'-fVjJia 

503 :?'fvl 

504 :?'fV2 

505 5'-f-73 

506 ^H^n 
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